Effect of a Flexible Linker on Recombinant Expression of Cell-Penetrating Peptide Fusion Proteins and Their Translocation into Fungal Cells.
Cell-penetrating peptides (CPPs) are a class of small peptides that are able to cross cell membranes via direct translocation or endocytosis. They have been widely used to deliver tethered bioactive molecules to cells, but recombinantly producing CPPs as fusions to protein cargo leads to low yields. We used Escherichia coli cells to recombinantly produce genetic fusions of NPFSD (derived from a yeast endocytosis signal) and pVEC (derived from a murine vascular endothelium cadherin) to the N-terminus of green fluorescent protein (GFP) with and without a flexible glycine-serine linker between the CPP and GFP. The flexible linker improved the expression of the NPFSD construct and the pVEC construct, resulting in a 24.5 % improvement in yield for the NPFSD fusion and a 50.0 % improvement in yield for the pVEC fusion. The linker did not diminish the ability of the fusions to translocate into the fungal pathogen Candida albicans, and the translocation of the NPFSD constructs actually increased by 58 % at 10 min. Moreover, the toxicity of the fusions towards C. albicans was not affected by the incorporation of the linker. These results illustrate the utility of including a linker for CPP-cargo fusions and the potential of NPFSD and pVEC fusions for use in delivering protein cargo to C. albicans.